Abstract -An achievable region for the L-channel multiple description coding problem is presented. This region generalizes previous two-channel results of El Gamal and Cover and of Zhang and Berger. New outer bounds on the rate distortion region for memoryless Gaussian sources with mean-squared error distortion are also derived. For the Gaussian source, the achievable region meets the outer bound at certain points.
AN ACHIEVABLE REGION
The set difference between collections of sets C and
D}. Also, we write RK as a shorthand for CkEK RI, and X ( C ) for a collection of random variables { X N : N E C}. Our first result is an achievable region for the general L-description problem. where IKI is the cardinality of K .
Theorem 1 Let X p ) be 2L finite-alphabet random variables jointly distributed wath X . Then the R D region contains the rates and distortions satisfying
In Theorem 1, Xo is an arbitrary random variable. For L = 2, this result generalizes the result of Zhang and Berger [l] . Additionally, with X0 set to a constant, e.g. 0, it reduces to the result of El Gamal and Cover [2] .
Theorem 1 holds more generally for well-behaved continuous sources if all entropies H ( . ) are replaced by differential entropies h(.). We next focus exclusively on the Gaussian source with mean-squared error distortion.
1:II. THE QUADRATIC GAUSSIAN CASE
The following outer bound generalizes a result of In fact, we can show that the outer and inner bounds meet everywhere on an open set in the vicinity of this point.
